Investigation of chondrocyte hypertrophy and cartilage calcification in a full-depth articular cartilage explants model.
Articular cartilage deterioration, which includes cartilage degradation and chondrocyte hypertrophy, is a hallmark of degenerative joint diseases (DJD). Chondrocyte hypertrophy is initiated in the deep layer of the cartilage; thus, a robust explants model for investigation of hypertrophy should include this zone. The aim of this study was to characterize and investigate the hypertrophy-promoting potential of different endogenous factors on an ex vivo articular cartilage model. The full-depth cartilage explants were harvested from bovine femoral condyle and cultured for 13 days in different conditions: 10 ng/ml oncostatin M + 20 ng/ml TNF-α; 100 ng/ml IGF1; 10-100 ng/ml bFGF; 10-100 ng/ml BMP2; 50 μg/ml ascorbic acid in combination with 10 mM β-glycerophosphate; and 20-100 ng/ml triiodothyronine. The cellular activity and morphology, degradation, formation and calcification, and expression level of hypertrophic markers were investigated. The hypertrophic factors tested all induced cellular activity and marked morphological changes starting at day 4, however, not in a synchronized manner. Both cartilage degradation and formation were induced by T3 (P < 0.05). Only T3 had a full hypertrophic gene expression profile (P < 0.05). We developed and characterized a novel model for investigation of chondrocyte hypertrophy. We speculated that this can become an important investigatory tool for investigation of matrix turnover, chondrocyte hypertrophy and cartilage calcification that are associated with DJD pathogenesis.